Three patients with brain gliomas (aged 41, 37, and 43 years) presented spinal cord symptoms as first neurological presentation (two cases) or at anaplastic progression (one case). Histologically, two cases were anaplastic (WHO III) astrocytomas and one anaplastic (WHO III) oligodendroglioma. The spinal surgery consisted of partial tumor resection in two cases with localized spinal cord metastasis, and tumor biopsy in another with diffuse spreading to the conus and cauda. Spinal irradiation was performed in one case. The time interval between the spinal surgery and the appearance of brain symptoms was very short (1 month or less). Two patients underwent brain surgery (tumor resection in one and stereotactic biopsy in another). The survival time was very short (2 and 3 months) in the two patients with anaplastic astrocytoma, whereas the patient with anaplastic oligodendroglioma survived 1 year after the spinal surgery. Brain gliomas may exceptionally present with symptoms of a spinal cord metastasis. The magnetic resonance imaging finding of a spinal cord enhancing lesion, particularly if associated with root enhancement, should suggest the presence of a brain glioma. In cases with a localized spinal lesion, an early spinal surgery is advised for both diagnosis and decompression of the nervous structures. However, the clinical outcome is poor and the survival time is short.
Introduction
Brain gliomas may spread via the cerebrospinal fluid (CSF) to the spinal axis. 1, 2 Spinal seeding is often observed in patients with glioblastoma (up to 20% of the cases showing a CSF positivity) 3 or anaplastic astrocytoma, whereas it is rare in patients with oligodendroglioma, both low grade and anaplastic. 4, 5 The diffuse tumor spreading in the spinal subarachnoid spaces is more often an incidental finding on magnetic resonance (MRI) of the spine. On the other hand, symptomatic spinal cord localizations are rare. 6, 7 Symptoms of metastatic spinal localization occur in almost all reported cases after the treatment of brain glioma, [8] [9] [10] [11] even many years after diagnosis. 12, 13 On the other hand, onset with symptoms of a spinal metastasis is a very rare event in patients with unknown brain glioma.
We report three cases of brain gliomas presenting with symptoms of spinal cord or root involvement (Table 1) .
Case 1
In June 2006, a 41-year-old man underwent surgical resection of a left frontal low-grade (WHO II) oligodendroglioma ( Figure 1 ). In 2009 irradiation to the tumor field was performed. Serial MR studies of the brain showed no tumor recurrence.
In May 2010 the patient presented with intense left sciatic pain, followed by palsy of the left anterior tibialis muscle; some days later pain and paresis of the right leg also occurred. MRI of the spine ( Figure 2 ) showed a T12-L1 intramedullary tumor located on the lateral aspect of the conus medullaris, with a diameter greater than 3 cm and inhomogeneous contrast enhancement.
At operation, through a T12-L1 laminotomy, a markedly hemorrhagic intra-axial tumor with lateral exophytic component was partially resected. The histological findings ( Figure 3 ) were in favor of an anaplastic oligodendroglioma (WHO III), with MIB-1 Ki 67 of 30%.
One month later the patient presented a right partial motor seizure. Brain MRI performed in June 2003 ( Figure 4 ) revealed a large (4 cm) tumor mass in the left prerolandic region, with prevalent exophytic component, and marked and homogeneous contrast enhancement; peripheral enhancement of the left frontal field of the previous surgery was also evident, suggesting tumor progression. Thus, resection of the tumor mass through a left fronto-parietal craniotomy was performed.
Histology confirmed the diagnosis of anaplastic oligodendroglioma (WHO III). Then, radiotherapy with 45 Gy to the residual spinal tumor was administrated.
The patient was neurologically stable, with severe paraparesis, for about 8 months. He died from diffuse brain and spinal leptomeningeal spread 1 year after the spinal surgery.
Case 2
In February 2003, a 37-year-old man with no previous history of tumor presented with a rapidly progressive weakness of both legs. At observation, severe paraparesis with absent ankle and knee reflexes, hypoesthesia with D9 level, and bladder incontinence were found.
MRI of the spine ( Figure 5 ) revealed a large intraextramedullary tumor extending from T12 to L2, with moderate and inhomogeneous contrast enhancement, and a diffuse subarachnoid spreading; a linear hyperintensity of the posterior cord surface up to D7 suggested a neoplastic infiltration.
At operation by T11 to L3 laminotomy a large, vascular tumor diffusely infiltrating the conus and cauda equina roots was exposed. It was possible to perform multiple biopsies of the tumor mass only. The histological findings were in favor of an anaplastic (WHO III) astrocytoma.
Two weeks later the patient presented transient visual loss, visual hallucinations, and confusion. MRI of the brain ( Figure 6 ) depicted a neoplastic spread to the basal cisterns coupled with a left intracerebral temporal enhancing tumor. No further treatment was performed. The patient died 2 months after the spinal surgery.
Case 3
In September 1984, a 43-year-old man complained of a rapidly progressive leg weakness with inability to stand and walk. Neurological examination revealed spastic paraparesis, hypoesthesia at T7 level, and urinary retention. Lumbar myelography showed complete block at T7 level. A spinal computed tomography (CT) scan confirmed the presence of an enhancing intraspinal tumor mass between T5 and T7 levels.
At operation through T5-T7 laminectomy, a grayish, soft, vascular intra-extramedullary tumor, diffusely infiltrating the left cord surface and the contiguous spinal roots, was exposed and partially removed. Histological findings depicted an anaplastic (WHO III) astrocytoma.
Postoperatively, radiotherapy to the tumor field was planned. However, 2 weeks after spinal surgery a generalized epileptic seizure followed by confusion and moderate right hemiparesis occurred. CT of the brain showed a markedly enhancing intracerebral left temporoparietal tumor mass, coupled with small tumor nodules at level of the basal cisternal space. A stereotactic biopsy of the intracerebral tumor confirmed the diagnosis of anaplastic (WHO III) astrocytoma.
The patient was treated with chemotherapy. However, death occurred 2 months later.
Discussion
The clinical onset of spinal symptoms due to CSF spread is a very rare event during the evolution of brain tumors, occurring only in 0.01% of all primary intracranial nervous system neoplasms. 14 The series of 18 cases presenting with symptoms of spinal metastasis reported by Pezeshkpour et al. mainly includes medulloblastomas (11/18 cases), followed by glioblastomas (three cases) and high-grade astrocytomas (two cases). 14 Our series includes two anaplastic (WHO III) astrocytomas with spinal symptoms and no previous diagnosis of brain tumor, and one case of oligodendroglioma where the spinal symptoms occurred as the clinical manifestation of the anaplastic progression. Only one case of oligodendroglioma presenting with symptoms of spinal metastasis has been previously reported. 15 In our and other reported cases of brain gliomas presenting with spinal symptoms, [14] [15] [16] [17] [18] the time interval between the clinical presentation and the appearance of brain symptoms is very short (1 month or even less). This confirms that the early dissemination reflects a greater aggressiveness of the brain glioma. In fact, most reported cases are high-grade gliomas, although even low-grade gliomas may spread early into the spinal canal. 17 Spinal metastases from brain gliomas are often diffuse or involve the cord surface and roots over a short spinal segment (from 2 to 4 metameres).On the other hand, cases 1 and 3 of our series showed a localized intramedullary or intra-extramedullary tumor with very slight, if any, radiological evidence of subarachnoid spread. This occurrence may be considered exceptional.
Most metastases to the spinal canal occur as result of spreading from brain gliomas with a cortical or paraventricular location through the subarachnoid spaces. For the exceptional intramedullary metastases, spreading through the central canal, 19 or more likely through the perivascular Virchow-Robin spaces of the cord, 20 has been suggested.
The diagnostic definition and management of patients with spinal metastases from undiagnosed brain gliomas depend on the pattern of spinal seeding. The MRI finding of multiple enhancing nodules attached to the nerve roots, especially if associated with diffuse enhancement of the surrounding dura, suggests drop metastases; in such cases the whole neuraxis should be scanned, in order to identify a possible primary brain glioma. These patients do not require a spinal surgery.
In patients with localized intramedullary or intraextramedullary spinal tumors (as our cases 1 and 3), the metastatic nature could not be suspected. Thus, a spinal surgery is advised for both diagnostic and therapeutic purposes. The aim of surgery is to decompress the cord and cauda equine roots. However, tumor infiltration at the level of the nervous structures usually hinders an extensive resection.
Radiotherapy to the spinal axis was performed in one of our own and two reported cases, 14, 15 with a dose of 45 Gy. However, the results of the radiation therapy are difficult to assess, due to the short survival of the patients. We agree that irradiation should be performed in patients with localized spinal metastasis, good Karnowsky performance status, and sufficient life expectancy.
Clinical presentation with symptoms of a spinal metastasis is a negative event in the history of brain gliomas, in spite of the surgery and adjuvant treatments. The survival time is very short for anaplastic astrocytomas (2-3 months for our two patients) and is slightly better for oligodendroglial tumors (8-12 months). 15 
Conclusions
Symptoms of spinal cord metastasis may exceptionally be the first clinical manifestation of a brain glioma. The MRI finding of a spinal cord enhancing lesion, especially if associated with enhancement of the contiguous roots, should suggest the presence of a brain glioma. When both intracranial and spinal lesions are radiologically evidenced, resection of the brain glioma should be the first treatment step. In our cases, the progressive spinal symptoms (in the absence of a known brain tumor in two cases) suggested an early spinal surgery for both diagnosis and decompression. However, the clinical outcome is poor and the survival is very short, in spite of the surgery and radiotherapy. 
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